Destruction of pancreatic islet cells by cytotoxic T lymphocytes in nonobese diabetic mice.
Proliferation of islet-associated leukocytes occurred when isolated islets from 20-wk-old female nonobese diabetic (NOD) mice were cultured with 10 U/ml rIL-2 for 7 days. Co-culture of these leukocytes with freshly isolated islets from 6- to 8-wk-old NOD donors in the presence of 1 U/ml rIL-2 produced islet structural deformation within 24 h and islet cytolysis within 48 h. Three lines of evidence suggest that these leukocytes were composed mainly of CTL specific for islet cells. First, morphologically, these proliferating cells adhered to NOD islets at 6 h and killed islets within 48 h of culture, but these phenomena could not be observed in the other tissues from NOD mice. These islet-derived cells were cytotoxic to NOD islet cells in a 51Cr-release assay, whereas no appreciable cytotoxicity was observed when NOD Con A-induced splenic blasts or fibroblasts were used as targets. Second, a flow cytometric analysis showed that these cells consisted of 97% Thy-1.2, 69% Lyt-2, 8% L3T4, and 4% asialo-GM1-positive cells, whereas Mac-1-positive cells could not be seen in these assays. After treatment with anti-Thy-1.2 or Lyt-2 mAb and C, these cells lost their activity to lyse NOD islet cells. However, these cells still had a full killing activity after the depletion of L3T4 or asialo GM1-positive cells. Third, islet cells from BALB/c, DBA/2, and B10.GD mice which share the same H-2K Ag with NOD mice were susceptible to cytolytic activity of these cells, whereas islet cells from NON, C57BL/6, C57BL/10, and C3H mice remained intact. Furthermore, anti-Kd antibody was capable of blocking this cytolysis. These results suggest that CTL expressing Thy-1.2 and Lyt-2 phenotypes appear to recognize the islet cell Ag with the restriction of MHC class I Kd, and then destroy NOD islet cells.